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• Motivation for GeneLab
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• Primary Goal: Help investigators 
– corroborate findings from “omics” (genomics, transcriptomics, proteomics, 
and metabolomics) assays 
– translate them into systems biology knowledge (and eventually therapeutics, 
including countermeasures to support life in space) 
• Increased Biological Sample and Data Sharing
– Extremely high costs of experimentation in space
– More data from fewer samples
• Synergy of Scientific Investigation
– Help ground-based investigations analyze and correlate findings with 
spaceflight-relevant investigations
Motivation
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This is truly an exciting time for cellular and molecular biology, omics 
and biomedicine research on ISS with these amazing additions to the 
suite of ISS Laboratory capabilities.












Cepheid Smart Cycler 
qRT-PCR
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GeneLab Overview video
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The real cost of OMICS
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Guiding principles to look at 
GeneLab data
Increasing Genetic Diversity (more samples/payload)
Increasing Human Relevance
Identify Shared Processes/ Molecular 
Signatures
• Hypoxic Response ?
• Oxidative Stress
• Common Tissue (e.g. muscle, liver, heart, 
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 Searchable Data 
Repository
 Top Level 
Requirements
 New Data and 
Legacy Data
Data System
 Link to Public 
Databases via 
Data Federation




• Integrated Platform across model 
organisms
• Build Community via AWG
• Provide access to biocomputational tools 
for omics analysis
• Provide collaboration framework and 
tools  
Open Source Maintenance
• User community becomes 
primary provider of new 
tools/knowledge
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• Single platform for Omics data 
archiving, sharing, and 
analysis
– Diversity of users: citizen 
scientists, students, educators, 
NASA-funded PIs, other 
investigators
– Diversity of usage: data 
browsing to data analysis, data 
submission, data set curation
– Open access, with private data 
option (for pre-publication)
NASA GeneLab Data Systems 
(GLDS)
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GLDS Repository
Phase I
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Multiple Tabs User Interfaces for Viewing Detailed GeneLab MetaData
GLDS Repository
Phase II





• Public repository files
• Privately Shared files
• Files submitted for Public 
Sharing (Repository)
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• Galaxy Toolshed 
(subset)
• +Specialized Tools
• (e.g., developed 
by GeneLab 
interns)
• Cluster of 5 Dedicated 
Compute Nodes
• @8 vCPUs
• @64 GiB RAM
Nov. 6, 2018 2018 AMIA Annual Symposium
16
GLDS-Galaxy Data Processing 
Workflows & Data Libraries
• https://genelab-data.ndc.nasa.gov/genelab/
GLDS Live Demo
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